Glucocorticoid treatment alleviates dystrophic myofiber pathology by activation of the calcineurin/NF-AT pathway.
Duchenne muscular dystrophy (DMD) is a progressive and ultimately fatal skeletal muscle disease. Currently, the most effective therapy is the administration of a subclass of glucocorticoids, most notably deflazacort. Although deflazacort treatment can attenuate DMD progression, extend ambulation, and maintain muscle strength, the mechanism of its action remains unknown. Prior observations have shown that activation of a JNK1-mediated signal transduction cascade contributes to the progression of the DMD phenotype, in part by phosphorylation and inhibition of a calcineurin sensitive NF-ATc1 transcription factor. Here, we observed that deflazacort treatment restored myocyte viability in muscle cells with constitutive activation of JNK1 and in dystrophic mdx mice. However, deflazacort treatment did not alter JNK1 activity itself, but rather led to an increase in the activity of the calcineurin phosphatase and an up-regulation of NF-ATc1-dependent gene expression. The prophylactic effect of deflazacort treatment was associated with increased expression of NF-ATc1 target genes such as the dystrophin homologue utrophin. Moreover, the muscle sparing effects of deflazacort were completely abolished when used in conjunction with the calcineurin inhibitor cyclosporine. Collectively, these results show that deflazacort attenuates loss of dystrophic myofiber integrity by up-regulating the activity of the phosphatase calcineurin, which in turn negates JNK1 inhibition of NF-ATc1-mediated phosphorylation and nuclear exclusion of NF-ATc1.